INTRODUCTION
During its ontogenetic development, the immune system of the anuran amphibian Xenopus clearly shows two different levels of organization and function corresponding to the larval and adult stages. Before metamorphosis, although the animals are immunologically competent, there is a paucity of thymus-dependent function, such as incomplete graft-rejection capacity (when compared to adults), little production of the most thymus-dependent Ig isotype IgY, and low graft versus host effector cell numbers. In addition, the antibody repertoire is different in larvae and adults (reviews in Flajnik et al., 1987; Du Pasquier et al., 1989) . After metamorphosis, there exists a heightened T-cell function. The transition occurring at metamorphosis between these two systems is accompanied by a shift in the expression of MHC class antigens. Not expressed on the surface of tadpole cells surface, MHC class molecules appear during the climax of metamorphosis (Flajnik and Du Pasquier, 1988) . Consistent with the fact that tadpoles are able to make *Corresponding author.
antibody responses, the same class II molecules are present in both pre-and postmetamorphic stages, but little is known of their tissue distribution (Flajnik et al., 1986) . Given the involvement of class II MHC molecules in the differentiation and function of the immune system (review in Carbone and Bevan, 1989) , and now that several monoclonal antibodies against MHC epitopes are available , it seemed timely to investigate in detail the distribution and developmental aspects of these molecules in order to correlate functional aspects of the immune system with MHC antigen expression. The present work describes, with immunohistological and flow cytometry analyses, the expression of MHC class II molecules in Xenopus from early embryonic stages to sexual maturity.
RESULTS
The same class II molecules are expressed by tadpoles and adults, as detected by isoelectric (Fig. 5) . We interpret these zones as the differentiating glands of the future skin, which in the adult, are clearly class II positive. These glands stain more brightly at their apical extremity. The gland channels that permeate the skin epithelium are also class I! positive at the membrane level (Fig. 5) . Klein, 1986) , that is, (Fleischer, 1989) . Epithelia that do not express class facing the water or the contents of the digestive II, like the adult skin, contain dedicated APC tract. This type of distribution suggests that class II (Langerhans cells). The class I! negative gut molecules may be utilized for direct protection, epithelium of adults contains many plasma cells, either by allowing diverse cell types to present con-showing that local antibody production is possible.
Tadpole skin epithelium is in general negative; however, a few islets of positive cells are apparent, which could correspond either to an area where local induction has taken place following infection due to the production of various stimulatory factors (e.g., interleukins or interferons) or to scattered areas of natural expression functioning as natural APC in the absence of dedicated APC. The class II expression by some gut areas in tadpoles further suggests that alternative presentation pathways may exist in tadpoles. Later in larval life, the gut is much poorer in class II positive areas. In adult life, however, class II expression can be detected in the intestine in the villi and in the apical regions of the cells facing the content of the digestive tract (Fig. 6) . Thus, we (Jenkinson et al., 1981; Natali et al., 1982; Pink and Gilmour, 1988) . In absolute time comparisons with mammals and birds, Xenopus, due to its rapid immune system development, expresses class II molecules much earlier.
To some extent, the poor graft-rejection capacity and the suboptimal T-B collaboration during tadpole life must be related to the properties of larval T cells. There may simply be a paucity of larval T cells (Hsu and Du Pasquier, 1984a) (Kobel and Du Pasquier, 1975 .
Several other mAbs were used as controls. These included TB7 (anti-MHC class recognizing cell surface and cytoplasmic class molecules), RC47 (specific for cells of the leukocyte lineage from very early stages of development), AM5, AM15, AM22 (specific for subpopulations of lymphocytes), and anti-Ig/ mAb 10A9 (specific for /) (Hsu and Du Pasquier, 1984b (Flajnik and Du Pasquier, 1988) .
